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By D. Harrington® and C.W. Owings® 


The mining industrv te gradually realizing that safety education ard 
safety inspection are economic factors that may not be overlooked as a means 
of reducing operating costs, Many mine operators, however, have failed to 
realize the benefits of safety, and the efforts of the more progressive mining 
companies are offeet ty the carelessness of neiguboring companies when the | 
accident records of a community or a State or the nation as a whole are con- 
sidered. This tendency is indicated by the data collected by the safety 
division of the United States bureau of Mines. During the fieecal year ended 
June SO, 1930, relatively definite information was secured concerning 324 mine 
explosions, 24 mine firee, and 29 miscellaneous accigents; these accidents 
are by no means all of the explosions, fires, and miscellaneous accidents. 
watch occurred in the mires of the United Staves during the period; but the © 
data on the fires and explosions constitute a record of all of those types of 
accidents thet were called specifically to the attention of the safety = 
division, and the miscellaneous accidents irclvde those on which definite, 
Getailed data were obtained by the safety division. | OS | 


MINE EXPLOSIONS 6%, oo 


Of the 24 explosions, that were brought to the attention of the safety 
division, 2 were in rock tunnels, 5 in anthracite mines, and 2? in bituminous 
mines, All were not major Gisasters - that is, accidents in wiich five or 
ons were killed; in fact, 11 explosions resulted in ng déaths; how- 
ever, since an explosion is potentially Gisastrous regardless of the mumber : of 
lives lost, it is desirable to analyze the cause and other conditions..connected 
with such occurrences if they are to be eliminated ultinetely from our mining 
operations. Table 1 summarizes by States the number of mines using opén or. 
closed lights and the assigned causes of the ignitions and mine explosions for 
the year July 1, 1929, to June 30, 1970. - [eo oe 

c of this peper, provided the 
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following footnote acknowledgment is use 

of Mines Information Circular 6419." . 
2 Chief engineer, safety division, U. §. Bureau of Mines. 
2 Associate engineer, U. S, Bureau of iines. | 
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Lighting 


In 8 of the mines open lights were used; in 25 mines closed lights 
were worn, at least by the miners; and 1 mine was abandoned. Compared with 
the fiscal year ended June 30, 1929, there were 10 fewer explosions in open- 
light mines and six more explosions in closed-lignt mines during 1929-30. The 
policy of the bureau of Mines in considering all coal mines gassy or potential- 
ly gassy 1s substantiated by the explosions in the eight open-light mines, 

. practically all of which were classed as "nongassy," for in each disaster gas 
Was ignited and initiated the explosion, notwithstanding its "nongassy" 
designation.. There is evidence to show thet in every one of these open-light 
- Mines gas was known to exist or at least was suspected of existing. In at. 
least two of these so-called "nongassy". mines a fire-boss examination was made 
before the shift of men entered; ga¢ had been ignited by open lights prior to 
the explosion itn two of the mines: ard rooms in which the explosion occurred 
_ in two of the mines had been "dangered off" or sealed. Undoubtedly there are 
_ Many more so-called "nongassy".coal mines in which similar conditions exist, 
and it is equally probable that in the ensuing year there will be explosions 
in at least eight or 10 of these open-light so-called ‘hongassy"mines, Until 
all coal mines are recognized as potentially gassy and our coal mining men 
take the required action or until legislative action is taxen to compel every 
- Coal mine to be operated on a-closed-light basis there will continue to be gas 
- explosions in so-called “nongassy" mines as well as in mines known to be gassy 


or even designated as casey, yet using open lights. 


There were 25 or an increase of six explosions in closed-light mines 
_ during. the past year as compared with the year July 1, 1928 to June 30, 1929. 
- Seventeen of the 25 explosions in closed~light mines were the direct result of 
_ using nonvermissible? mining equipment; blasting with nonpermissible explosives 
. Or disregarding the requirements for firing permissible explosives resulted in 
six explosions in closed-light mines, and two explosions occurred in supposedly 
Closed-licht mines using open lights for some purpose or puzsposes. There is 
ho question that some operators of coal mines after installing closed lights 
sit back with a self-righteous feeling of. security without attempting to re- 
move open-type electrical equipment that is equally. as capable as open lights 
of leniting gas, or they continue to use fuse in blasting, or they put off 
shots of dlack blasting powder while men are in the mire. It is deplorable 
that such conditions shouldontinue to exist, especially since it seems 
Probable that if the closed-light mines had teen operated on a strictly 
vermissible basis — with vermissible electrical equipment as well as 
Permissible lights and permissible explosives used permissibly - many if not 
all of the 177 lives lost in the 25 explosions would have been saved, and the 
Several hundred injured in one manner or other by these explosions would have 


been spared unmeasurable mental and physical sutfering. 


4 any device that has successfully passed scheduled tests and is officially 
approved by the U. S. Bureau of Mines is termed "permissible." 
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Electrical Causes of Explosions 


~s 
——. ~ 2 


As in the preceding year, electricity was responsible for 1° ex-1o- 
sions, but the number killed increased from 935 to 154, an increase of 61 
deaths. Two exvlosions in tunnels in California caused 7 deaths as compared 
with none for the preceding 12-nonth period; in Illinois 10 men lost their 
lives, in comparison with none for the preceding year; in Uxlahoma there was 
a total of 69 deaths, an increase of 68; in Utah there was an increase from 
I fatality in 1926-i2%29 to ZO in the past year; nest Virginia with a total of 
21 deaths showed an increase of 11. In contrast to the above States, Alabama, 
with 7 deaths, had a decrease of 5; and Fernsylvania, with 9 deaths had a de- 
crease of 56. Pennsylvania, with four explosions from electrical ignitions, 
three fewer than for the preceding year, again heads the list for the number 
of explosions from this cause; Utah and West Virginia, with three explosions 
each, are second in the number of mine explosions of electrical origin, 
although showing an increase of two and one respectively as comnared with .the 
previous year; California, Illinois, and Oklahoma rank third, each having ex- 
perienced two such exclosions; alabama and Ohio each had one explosion, with 
electricity as the igniting agency. The number of explosions according to 
electrical cauces ia given in Table 2. 


Table 2, - Electrical causes of explosions 


Number of ignitions 
Caves —— 1928-1929 1929-1920 


Trolley or cable-reel locomotive ..... 
Nonpermissible mining machine ........ 
Nonpermissible motor ...ccceereeree 
Nonpermissible shot-firing battery . coe 
Cable nipe or blow-out .......eee cece 
Nonpermiseible storage-battery 
 MOCOMOULVOE sibs neces om eaieders btevecsas eters | 
Shot-firing line ..... ccc cece wees Saas 
Faulty wiring ...ccccccscaceencne ae 
aPOLILCY W1LO sce vers Sense e wns seesaw 
BLCCULIC Are: 42s seed es eee bbewkaewtiee se 
Totel ignitions .. 
1 See Information Circular 6178. 
2 Not included in totals; may have been from overcharged shots and therefore 


are listed as explosives acciaents in sable l. 
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A comparison of the electrically caused mine explosions during the 
past two years shows that there have been 18 during the past fiscal year ag 
against 20 during the previous year (in acdition to the 18 explosions of 
electrical origin in the vear 1929-1930 there were two others suspected of 
having been cavsed by nonpermissible shcot-firing battery, though these two 
explosions were actually assessed against blasting). In both years there 
have been five explosions initiated by trolley or cable-reel locomotives and 
by nonpermisgible mining machines. Nonpermissible motors caused only three 
explosions during the past year as compared with four the previous year. 
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The .nips.of a trailing cable on a permissible mining machine caused one ex- 
plosion and a blow-out of a cavie cn a similar mochine reeulted in another 
explosion, At least two nonzermissitle gnci-fiving batterles cavscd explo- 
gions and an arc meae as a siot-firing line was attached to a switch . 
preparatory to firiug a cherge cf compressed gas; rezuited in an explosion; 
No explosions from trolley wire or unclassified electris are were reported 
during the year ended June 80, 1950. : os | 


ne Cnt : : es 
Trailing cables have becn a continual source of danger in coal mings. 

The bureau has not issved ercorevels for combination trolley and pover cable 
locomctives, for the reason that these units are considsred eaceptionally 
dangerous. srailing ¢ccbles ere the weak point in the permiscibie mixing 
mochines, althouzh if the instructions for maintenance are otserved, there 
ebould be small likelihocd that a cebie will cause an arc. One cf the re-- 
quirements cf permissible trailirg cables on mining machines has been the use 
of permissible jnnction boxes; the failure to comply with this requirenent 
resuited in ore explosion. Cables should not be spliced in the mirs. Rather 
wpare cables should be recdtiy availevie, and the defective cable chould be 
brought to the outside where a conpetert electricien should male the splice 
aod vulcanize the insuleticn to insure aveinet breazdovn et this coint. - The 
rule of some progressive cconmanies that vinenever a coble becomes definitely 
worn or breaks down, it should be discerded for underground use, is well worth 
béing adopted by all coal mining companies. 7 


Hlectrical fhot Firirg 


_. Three explosions were initiated by shot-firing batteries or lines. In 
at least two recorded exolosions in which permissiuvle explosives were Tired © 
electrically, nonperriesitie blasting machines were used, and the evicence 
etrorgly pcints to thoir heving ignited gas. In another exvlosion non- 
etubustidvle ccrmressed eng was used to blast down coal, and although the 
epecific instructicns for maintaining the permicsibility of this blasting de- 
vice clearly state that only permiesible single-shot blasting machines be em-~ 
ployed for firing shots with it, the end of the leading cable was attacted to 
an open knife type switch on a 220-volt power line; the resultant arc ignited 
fas end caused an exolosion. In all three instances the shift of men was in 
the mine or was entering the mine, consequently these accidents emphasizes the 
hazard of blasting wnile ethe shift of men is in the mine. It is high time 
that ccal-rine operators realize that it is exceedingly dengerous to blast _ 
when men are in the mine; if it seems imoracticaole to. blast fron the surface 
when all men are outsice, then blasting should by all rears be done by shot 
firergs when everyone else is outside. whe sooner the necessity of this pre- © 
caution is realized, the sooner will needlese waste of life be prevented. It 
should also be recognized that while electrical blasting is in general mush 
safer than other methocs, there are numerous hazards connected with electrical 
blasting, and very definite precautionary measures must be kept in effect at 
all times if accidents from electrical blesting are to be avoided. 
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: Storage-Battery Locomotives 


One explosion occurred in a rock tunnel when the arc from a non- 
permissible storage-battery locomctive ignited an accumulation of gas. Un- 
doubtedly because the Bureau of Mines has granted approval for the use of cer- 
tain types of storage-vattery locomotives in gassy coal mines, many mining nen 
have the idea that any storage-battery locomotive is safe in an explcsive mix 
ture of gas. No piece of electrical ecuipment should be used in any atmos- 
phere known to contain dangerous mixtures of gas. Moreover, a nonpermissible 
storage-battery Locomotive is fully as dangerous in gassy places as any other 
open-type electrical machinery would be, and in some cases is even more 
dangerous than an open lignt. To be safe, electrical haulage locomatives 
should te of the permissivle storage-battery type. Studies by the Bureau of 
Mires have indicated that the operation of this type of locomotive is 
economical and practical as well as much safer than any. other type of, 
electrical haulage locomotive. 


Of the 20 explosions initiated by electrical failures, all but one 
were in closed-light mines. In the one mine, gas hed been ignited twice on 
the day before the explosion and the miners were allowed to use only flash 
lights or flame safety lamps, hence it was to all intents on a closed-~light 
‘basis; the fan and pump motors were located on return air and it is presumed 
that a body of gas drawn over the pump cr fan motor was ignited by an arc. 
the recital of the accidents in closed-light mines stresses the great danger 
of leaving a task half finished; if a coal mine is sufficiently cangerous to 
warrant the use of closed lights, then it is so hazardous that all electrical 
equipment should be permissible and maintained in a safe, permissible 
operating condition, and ventilation should bé maintained fully as well as i 
open lights were in use. 


The value of maintaining electrical equipment in safe operating condi- 
tion is indicated by a study of the explosions from electrical causes in 
Pennsylvania. For the year ended June 320, 1930, there was a reduction of 46 
per cent in the number of explosions from this cause as compared with the pre- 
vious year and a reduction of 86 per cent in the number of deaths. This State 
for a time employed four electrical inspectors and now has at least one full- 
time inspector whose duty is to see that the electrical machinery in the coal 
mines of Pennsylvania is in a safe condition. The effect of the electrical 
inspections is now being shown in the reduced number of major accidents in 
Pennsylvania coal mines in connection with explosions with ignitions of 
electrical origin. Every State in the Union which has underground riniz 
operations in which electricity is used should by all means have a sufficiext 
number of competent electrical inevectors to insure a reasoneble degree of 
safety in so far as electrical installations affect underground safety. Io 
date not one State in the Union even approximates this desirable condition. 
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Open Lights or Smoking 


During the fiscal year 1929-1930 the number of explosions resulting 
from open lights wes reduced from 11 to 8, or 27 per cent; however, the number 
of deaths increased from 14 to 21 or 50 per cent. Alabama heads the list, with 
three explosions; Kentucky, Ohio, Ollahoma, Pennsylvania, and West Virginia 
each had one explosion due to open lights. The explosion in Kentucky resulted 
in 16 deaths. Thie mine was on an open-light basis, with fire-boss examina- 
tions in effect, and the explosion was started by an ignition of gas with an 
open light. One explosion was initiated by an open light carried by a shot | 
firer, although all other employees were required to wear permissible electric 
cap lamps. This accident is another of the numerous instances available of. 
the folly of adopting closed lights and allowing open lights and open-type 
electrical machinery to be used, even if in a restricted section. In another 
open-light mine two rooms that were found to be giving off gas were sealed, 
and an. official inspecting the seals with an open light ignited gas and caused 
an explosion resulting in his death. There was no legitimate excuse for using 
open lights in these coal mines that were known definitely to contain gas, 
and the loss of the 21 lives from this cause was due to a flagrant disregard of 
safety. Unfortunately far too many of our mines continue to use open lights 
even when gas ig known to be given off, and only too frequently the substitu- 
tion of closed lights for open lights in this type of mine must wait until 
after a disaster has been caused by the open lights. 


Explosives 


_ The explosions of gas or dust attributed to explosives were reduced 
from 8 to 6 during the past fiscal year, and the deaths were reduced from 26 — 
to 24, Washington with 2 ignitions and 17 deaths heads the list, Pennsylvania 
with 3 ignitions and 6 deaths 1s second, and Oklahoma is third, with 1 explo- 
sion resulting in 1 death. 


The causes of these explosions were: Gas ignited by overcharged shat, 

4 with 23 fatalities; blown-out shot of black blasting powder, 1 with 1 
fatality: and spitting fuse, 1 with no fatalities. These hanvenings again em- 
Dhasize the hazard of blasting while the men are in the mine; this practice is 
particularly dangerous when modern methods of mechanized mining are followed, 
&8 frequently the rapid advance allows an added quantity of methane to enter 
the ventilating current, and these methods generally hinder control of air 
flow. The increased methane content is often sufficiently increased to form 
an explosive mixture that may be set off by ean overcharged shot, or, if a mild 
lown-out shot occurs, the gas in the air may convert the "blow-out" into an 
€xplosion, as it has been shown definitely that the presence cf gas in mine 
air increases the explosibility of coal-dust. 
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In tre case of the exrlosion due to the blow-out shot, the shot was 
Charged with tlacic bliscting rowaer, and the shot firer carried an open light 
for. fgniting the fuse, altnoven this miue was on a closecd-lizht basie; the use 
of epen flame of eny kind in cicsed-liient mines is so manifestly inconsistent 
that where suc: a practice is in effsct, there is gotd-reason to suspect the 
Existence of nucscous ovher dargercus practices. Inere is a persistent feelin: 
anong Miniag mer who have been blasting with biac« vowder for a number of years 
that the sare prate of liz coal can not be obteired wish vermissible’ explosive 
as Wath black blactirg newder. This contention wes largely justified some 
yeers ago, vvt the merafecturers of high eryriecives huve gradually developed 
permiseitie explosives’ frou waich may oe sclecicd gredes or brands that will. 
satisfy varving conjitions in cay cor] mine, and it is ucv possiole, by carefu 
use of perinissibie e.quiodives, to obteia lee coal comparable to that vrodveet, 
with black blactinrg pewcer, Therefore there ig no lezitinate reason for blasi- 
ing with Dlack o.acting powder tn cuel mines where the coal-can te undercut, 
overcut, or sneered; and more especially-is this trus or mines using closed 
lighte, which is generally an adnission of the occurrence of me thane in the 


mine Pee 


An explosion occurred in an abardoned mine and the cause of the-igui- 
tion Was not detertined, although it was susrected that trespassers were . 
responsible; so far ae knorn ro lives were lost. . This incident paints out one 
of the meny danzerse of leaving abandoned mines open. Annuelly a hurber of 
persons, including children, lose their lives by entering abandoned or smell 
outcrop mines or by falling into unguarded openings to avandoned. uriderground 
workings. feveral lives have been lost through esnhyxiation in abanéoned 
mines or workings and several through falls of roof, and now there appears +0 
be a possibility of deaths from explosions in doa ndoned but unsealed mine open- 
ines. Whenever en oper.ing is abandcnoed or when a test pit hes been made and. 
abandoned, the o.ening should be sesied securely or tie pit should be filled 


fh, or otherwice race safe. 


Rock-Dusting 
Rocs-dust hed been uced to a limited extent in 11 of the 35 mines in 
which explosions occurred, althouch the dust was so poorly applied in all but 
about three of them that it could have had little if any efrect on the explo- 
sibility of the dust. In one mire, due to the wetness of the face region, it 
is doubtful if dust entered into the explosion, although rock-dust had been 
apolied to within several hurdared feet of the face and if the flame had reached 
the dusted zone it seers probable that the inconbustivle content of the dust 


Was high enough to prevent. the propagation of the flame. In another mine, al- 


though the press reports stated that rces-dusting had stopped the explosion, it 
the Gust in the explosion area ex- 


seems certain that the wet condition of 
tincuished the flame, es the rock-dust was in such condition that it is im 


probable that it could have arrested the propagation of the flame. Althovgh 

rock-duetine had been done 1n some parts of one mine, it had been done to such 
& limited extent that it had no appreciavle effect on the explosion. Hovever, 
if the rock-dusting had been extended to every open accessible part of the mine 
undoubtedly 20 and probably 22 lives would have been saved. Rock-dusting must 
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be a sontinucts operating routine, Like haulage, timbering, or coursing the 
air. To make rock-dusting effective all entries, “rooms, and crosscuts should 
be thoroughly coated with incombustible dust, the application should be main- 
tained to within at least 40 feet of the face in rooms and entries, and all un- 
sealed and accessible regions whether working or idlé should ‘have surfaces 

well coated with rock-dust. The incombustible content of mine dust should be 
at least 65 per cent in Mines when no gas is present cee correspondingly higher 
if gae is gees in the ventilating current. 


Time of Day hen Erol osions Occur 


The times of the day at which explosions are most Likely to occur, 
according to data in a publication by Tracy and von Bernewitz in U. S. Bureau 
of Mines Report of Investigations 2538, are from 3 to 9 a.m. and 3 to 6 p.m. 
Lhe time of day at Which explosions have occurred during the past two years 
are-given in Table 3; the data aré far too few on which to base erate con- 
clusions, but some interesting neers are casc hosed: ae 


Table 3. - Time of ee ae sesiacine occurred | 


, Number of explos ions oT Number’ of explosions 


12 tol 0) ) 2 °to.1- 2 2: 
1 to 2 2 0 iL to2 + 0 1. 
2 to 3 ) 2 2 t0.3 | 3 2 
3 to.4 Qo 7 2 3 to-4. 3 5 
4 to 5 O° O° -.4 to 5. 2 2 
5 to 6 3) 0.  §.t0 6 © 1 3 
6 to 7 2 fe) ~ 6 to? | 1 1 
7 to 8 4, ge 7 .to 8B: 2 9) 
8 to 9 2 3 8 to 9 - 3 2 
9 to 10 co 2 9 to com om 

10 to ll (2 2 -1 0 

11 to 12 4 7 0 0 


In the early aoedine nouke: that is from 2 to. 4 a.m. , hace. of ‘the ex= 
plosions resulted from ignition of gas by trolley or. cable-reel locomotives 
and one explosion resulted when gas was ignited by an arc from a mining | 
machine. Undoubtedly many of the early morning ignitions are the outcome of 
no fire-boss examination or of a lax examination or of lacx of supervision. 
The room in which the mining machine referred: to. above Was operating had not 
been examined for 15 hours prior to the ignition of gas. Evidently there is 
danger from ignition of gas by mining machines during all the working hours, 
for during the year ended June 20, 1930; mining machines caused 3 explosions 
between 8 a.m. and noon and 4 explosions between 3. and 9 p.m. during the same 
period, locomotives caused 2 ignitions between 8 and 9 a.m. and 2 between 11 
a.m. and 1 p.m.; hence it appears that in the morning shortly after the shift 
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starts and the period before and directly after noon aye critical times of 
the day for explosions to be started by electric locomotives. Open lights 
caused 1] explosion at 7:20 a.m., 2 between 9 and 10 a.m., 1 between 1 and 2 
p.m., and 1 between 5 and 6 p.m.; apparently there is no definite time for 
these ignitions. Ignitions from explosives were restricted to two periods of 
the afternoon, four occurring between 3 and 4 o'clock and two between 5 and 6 
o'clock. These are unmistakably shot-firing periods. This fact-clearly 
illustrates the hazards of blasting while the shift of men is in the mine. 
The sooner our mining men face the fact that certain xinds of work, liable to 
cause explosions, may be done only when no other laborers are in the mine, the 
sooner will the number of persons killed by explosions be reduced. For 
instance, if blasting had been done from the surface when no one was in-the 
mine, 20 lives would have been saved: if this should not be feasible, shot 
firers could have blasted when other employees were out ofthe mine, in which 
case probably not more than eight lives would have been sacrificed. Similar- 
ly, considering the eight explosions started by mining machines, if cutting 
were done on a nonworking shift, ‘not more than eight lives would in all 
probability have been lost, where nere were actually 4) killed during the 
past fiscal year, 


At a recent gathering of coal mining men, the general experience 
seemed to be that at least 90 per cent of accidents Were caused by old or ex- 
perienced workmen; however, inasmuch as only about 5 per cent of the miners 
in this field were inexperienced, the liability to accident was greater among 
the experienced:men. In view of this fact, however, in addition to instruct- 
ing new men in safe methods of working, it is necessary continually to watch 
the experienced employee. aA consideration of the above classification of 
causes of accidents, snows that men in the more responsible positions caused 
most of the explosions in the past year. For instance, 10 explosions were 
caused by mining machines and only exvoerienced men are allowed to operate 
these machines; 7 explosions were caused by locomotives, and in general only 
experienced men are allowed to run locomotives; 2 explosions were caused by 
electrical machinery, that was under the direct charge of lesser mine officials 
or bosses; 2 explosions of gas were ignited by open lights worn by foremen and 
2 by open lights worn by shot firers. Hence it is apparent that operators 
should be careful to see that foremen and men in the more'responsible under- 
ground positions know the safe way of working and that they then obey the 
safety rules and regulations themselves, in addition to requiring observance 
of such rules and regulations by une "rank and file" of the workers. 


Months in Which Explosions Occurred * 


It has become almost axiomatic that explosions occur only in the 
winter months. This idea has probably been handed down from the earlier min- 
ing days when drift mines were being worked more extensively than at present. 
The likelihood of encountering gas is probably not as great in drift mines as 
in shaft mines, and the effect of the outside atmosphere in depositing or re- 
moving moisture from mine surfaces is probably greater in drift mines than in 
shaft mines. Howevey so many deep mines are now being worked that often the 
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‘main working face regions are dry the year round and at the same time more 
méthane is. undoubtedly liberated: than in the shaliower mines. During the past 
fiscal year no month was free’ of explosicns; Table 4 shows the months in which 
explosions. occurred during the past two fiscal years. 


Table 4. ~ Months in which explosions occurred 


Nurber of explesicns _ Nuxber of explosions 


Month 3 Month ", 1928 1929 
January July 3 ZL 
February August 8 2 
March September 1 3 
April — Octover 2 2 
May | Novemoer 2 1 
June 1 ) 


December 


athe greatest number of explosions (five) occurred in December, 1929, 
and March, 1930; there were.four in Aoril; and three in peat oe 1929, and 
in. January, February, anc: June, .1938C.. Evidently whenever man's carelessness is 
such | that he provides a source of ignition in the presence of an inflanmable 
mixture of gas and air or in the presence of a dense cloud of combustible dust, 
there may ‘be an ignition or, explosion regardless of ‘the month of the year; the 
requirements ‘for an explosion evidently were fulfilled in every month in the 
fiscal year 1929-30, 


Table 5. - Comparison of e explosion : ignition causes, 
tiscal years 1927-2 26, 1925-29, ard 1Locy-d0 


Open lights | | 
. Years [ziectrsctt or _smoccing . Exo, ve Unxnown Total 
!No.j Fee cent | No.{| Per cea ar os No.| Per cent | No.| Per cent 
1927-25 114 45.1 _ | 2 6.5 ol 100.00 
1928-25 {18 47.4 1 2.6 38 { 100.00 
2 6.0 34 | 300.00 


1929-30 118 | 52.5. 


Comrarison of Explosion Ignition Causes 


.. . Table 5 news: a compar ison of ignition causes for explosions during the 
fiscal years from July 1, 1927, to June 30, 1930, It will be seen that the 
percentage of explosions attributed to electricity has steadily increased dur- 
ing the past three years; and for 1929-20, 52.5 per.cent of all the explosions — 
brought to the attention of the safety division of the Bureau of Mines were of | 
electrical origin. It is high time that cognizance be taken of the fact that 
explosions from electricity are going to continue to take place and, from the 
trend of the last three years, in increasing number unlese adequate precau- 
tions are taken. Wherever such equipment is available, permissible types of 


8776 itt 


Google 


I. C. 6419 


electrical machinery should be used and under no conditions ‘should open-type 
eauipment be taxen closer than within 500 feet of any coal face.which gives 
off or is likely to give off explosive gas. also, much closer: supervision 
should be given the installation, operation, and repair of all electrical 
eaulprent, wiring, etc., in mines, and certainly ventilation should be main- 
tained at all times as nearly perfect.as feasible wherever any type of 


electrical equipment is used in mines. 


It is gratifying to note that the number ‘of explosions from open 
lights has decreased, during the past three years, from 38.7 to 23.5 per cent 
of all ignitions reported; this reoresents a reauction of about one third. 
However, ashas been pointed out, there was a definite knowledge of the 
presence of gas in every one of the eight mines in which the explosions re- 
sulted from the ignition of gas by open lignts; the sooner all coal mines 
"play safe" and eliminate open lights and open-type electrical equipment, the 
sooner will needless loss of life in so-called non-gassy mines be eliminated; 
there is no question that any mine known to give off explosive gas even in 
very small quantities is taking "long chances" in using open lights. 


Explosives represented 9.7 per cent of denitions in 1927-28, 21 per 
cent the following year and 18 per cent of the ignitions in 1929-30. Thus it 
is seen that the number of explosions due to explosives (to which attention of 
the safety division was called) is nearly 100 per cent greater than in 1927-28. 
Probably half of these ignitions during the past year were directly attributable 
to nonpermissible blasting with permissible explosives. Two explosions were 
caused by using nonpermissible blasting units, and when the shots were fired, 
gas that had been brought to the point of blasting by the ventilating current, 
was ignited by an arc from the blasting device. In another accident, from two 
_to three charges of permissible explosive had been fired simultaneously in the 
presence of methane; this was contrary to the published requirements for blast- 
ing with permissible explosives. It is impossible to fire an explosive with- 
out producing flame, and uniess the explosive is firmly confined in holes by 
incombustible stemming and shots are fired with permissible blasting units 
there is grave danger. of an explosion, especially if methane is present. If 
more than one shot is fired at a'time with delay detonators, one shot may fire 
a fraction of a second ahead of the other and ty releasing gas or raising a 
cloud of coal dust or by removing part of the burden from one shot and perhaps 
causing a blown-out shot, thereby, an explosion may result. 


One explosion of undetermined origin was reputed to have been caused 
by a fire in the kerf while a mining machine was cutting coals; the “fire oe 
have been due to friction of the cutting chain on impurities in the coal, 
it is possible that friction sparks may have ignited the coal-dust ‘in the 
kerf, but it is more likely that the ignition was of gas and ay an electric 
arc from the mining machine. 
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Table 6. — Comparison of explosion fatalities oy ignition 
causes, fiscal years 1927-28, 1968-29, and 1929-30 


|Flectricit Oven lichts 


Number | Per Per ; 
killed} cent] killed] cent] killed 
232 82.5 49 14.3 


66.9 14 10.1 
77.5 10,5 


Un.cnown 
Number | Fer 


0.6 
4.3 
0.0 


Comparison of Explosion Fatelities 


Years 


1927-28 
1928-29 
1929-30 


154 


The fatalities resulting from the explosions brought to the attention 
of the Bureau of Mines amounted to 199 in 1929-30 as compared with 139 in the 
previous year and 34¢ in 1927-28, The increase of 61 fatalities from 
electrical causes over the previous year, as it harnpens, is exactly equal to 
the number lost in the largest disaster of the fiscal year. The deaths from 
explosions started by electricity (154) represented 77.5 per cent of all 
fatalities from explosions occurring during the fiscal year. It is signifi- 
cant that 65 of these fatalities or abcut 42 per cent resulted in explosions 
in which booster, auxiliary, or underground fans were involved. Open lights 
were responsiole for 21 deaths or 10.5 per cent of the explosion fatalities 
during the past year, an increase of 7 fatalities over the previous year, al- 
though the percentage did not change materially. It is significant that 16, 
or 76.2 per cent, of the fatalities from openlight explocions were in explo- 
sione in which underground booster fans were directly involved. Moreover, 23 
of the 24 deaths resulting from explosions caused by explosives occurred in 
mines where ventilation was controlled, at least in part, by underground fans. 


Ventilation and Auxiliary Fans 


In spite of the stringent rules supposedly in force in some of the 
coal mining States, there continue to be ignitions of gas, due primarily to 
inadequate ventilation which in most cases is attributable to carelessness. 
Failure to examine workings, or at least to examine them efrectively, was in 
large measure responsible for most of the gas ignitions. In nine of the 34 
explosions during the past year, booster, auxiliary, or underground fans wre 
used instead of giving proper attention to standard methods of air coursing. 
In one mine after an attempt to regulate the air ina split, no examination 
was made to determine whether the temporary derangement of ventilation had 
allowed methane to accumulate; a trolley locomotive proceeding relatively 
close to the face, supposedly in intake air, encountered a gas accumulation 
and an explosion followed. In another mine a fan was placed underground and 
provided with an automatic device to shut off power if the fan bearings be- 
came overheated; this device operated, shutting off the power while rescuers 
were attempting to recover the bodies of men injured in an exvlosion. Without 
ventilation these men were quickly overcome; they were rescued, however. In 
still another mine, the method of ventilating a rise working was with an 
auxiliary fan that was placed considerably beyond the normal ventilating 
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current; the effect was to mix the gas liberated from the face with aif s0 as 
to form an explosive mixture, and when a piece of electrical equipment of non 
permissible type gave off a spark or arc, the gas was ignited and a disastrous 
explosion resulted. A hoisting engineer at the beginning of the morning shift 
in an underground hoisting room, started an auxiliary fan that had been shut 
down for at least 12 hours; shortly afterwards when the electric hoist was 
started a body of gas was ignited. In a section of a mine in which ventila- 
tion was not adequate, an auxiliary fan was used in a fruitless endeavor to 
obtain adequate ventilation; it was also supplemented with the exhaust from a 
compressed—air pipe line; when two or three overcharged shots were fired an 
explosion resulted, due to ignition of gas that. accumulated becaise of 
inadequate ventilation. | | 


In 1929-30 there wers nine seinen fee icine cuisere a fans and 
in which 99 lives were lost. In addition, two explosions, with a total. of 
seven lives lost,. occurred in rock tunnels which give off explosive gas. P 
Although the fans concerned in these two explosions were on the surface, netal 
pipes were used to carry the air from the fans through the tubes to the’ face 
of the headings, hence the conditions are in many respecte similar -to 
auxiliary fans underground in coal mines. In any event, the fact that -99 or 
about.-50 per cent of the fatalities during the past year were in mines in. 
which. ventilation was supposed: to be at least partly controlled by under- 
ground auxiliary fans, should cause those who have belittled the dangers of 
auxiliary fans in coal mines to ‘think again regarding the hazards of . these- 
fans. There is no doubt that any fan placed underground in a bituminous coal 
mine is a menace to the safety of all underground workers. There is, good 
reason for the belief that at least half of the lives lost in explosions in 
the mines of the United Stateg during the past fiscal year might have‘ been 
saved if attention had been given to the proper ventilating of coal mines by 
means of fans placed on the surface and suitable fireproof air-tight stoppince, 
doors, and line brattices rather than dependence placed on auxiliary under- 
ground fans and tubing to ee an adequate amount of circulating air to. 
every gassy face. | 


Improper ventilation as a direct result of the mining method ‘in two 
mines, one of which used mechanized loading exclusively and the other of which 
used mechanized loading in the section on which the explosion. started, 
emphasizes the need of exercising exceptional care in ventilating workings in 
mechanized mines where mechanical contrivances operated by electricity are 
used at or near gassy or dusty faces. The rapid advance of the coal face in 
up-to-date mechanized mining exposes fresh surfaces that are likely to 
liberate both dust and gas at a higher rate and in larger quantities than does 
the slower hand method. The rapid advance increases not only the dust but 
even to a greater degree the gas hazard, because in many mines the intake for 
one face is the return from an adjacent face that may have given off methane 
in dangerous quantities, with tonsequent vitiation of the "intake" air that 
later on may pass over Bete eect tce equipment and thereby cause an. 
explosion, 
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Table 7, - Corpariscn of lighting jn mines where ex- 


losions ocevrired, Tiscol years 1937-28, 
B05 _years 
L9z3-235, ar and. 1 1529-20, 


| Lignting voknown Total 
Year _ “No. | Per cent No. |.Per cent 
' 1927-28 © 2 6.5 31 100. 00 
: 1928-29 1 2.6 38 160. 00 
» 1929-30 1. 35.9 24 109.09 


Comperieon of of Lighting 4 in Mines __ 


Table 7 compares the number of exnlosions during the past three fiscal 
. years in. cloged-light minee with those in open-light mines. It is seen that 

_ the explosions in open-light mines constituted only 23.5 per cent of the total 
, 88 compared with 47.4 per cent the previous year and 45.1 per cent in 1927-28. 
, The explosions in closed~light mines, inereased from-50 to 73.5 per cent; two |: 
.of these were in rock tunnels, in which incandescent lights were used exclue | 
sively for illumination, It is of interest to note that one of the’ tunnel ex- 
‘plosions was suspécted of having been initiated by an exposed filament of a 
broken electric-light bulb; the use of the usual or ofdi dary type of 
incandescent lighting at or near faces or places which are or are likely to be 
gassy or dusty is. dangerous in the extreine. 


| There were 21 fatalities Foe eient expteations a open taeht mines 
(as well as’ an additional fatality. when the use of an open light to fire shots 
in @ closed-lizht mine caused an explosion) as compared with 177 from 25 ex-. 
plosions in closed-light mines, indicating that the’ exclosions in closed-light 
mines ara more likely to cause greater damaze and result in a larger loss of 
lives than in open-light minee. This extra camege from explosions in closed- 
light mines is the lozicsl result of the neglect of ventilation so often found 
after closed lights have been installed. Theres. is no queetion that there 1s a 
definite tendency to relaz in ventilation after closed lights have been 
installed, and there is also no gucstion tnat explosions will continue to 
occur until our mines carry into effect not one or a few of known eafety pro- 
Visions but rather keep all of those go00a practices in effect at all times. 


Barricades 


The Bureau of Mines instruction in methods of protecting against gases 
after explosions evidently has had some effect, for in the 34 explosions dur- 
ing the past fiscal year, at least five groups of miners in four mines barri- 
Caled themselves and prosebly at least 2? lives were saved in this manner. 
After a coal-mine explosion a group of 12 men was sent by a mine official into 
One section of the mine, where they erected two canvas brattices ard kept out 
& sufficient amount of the sas co that they were not affected; these men were 
Tescued later, Another group of five men barricaded thomseelves behind a 
Canvas brattice and stayed there until rescued, whereas the other'men in that 
section who tried to escape were overcome by the afterdarp and died; the man 
¥ho was responsible for the erection of the barricade had a short time before 
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seen a Bureau of Mines moving picture film showing how to erect a sultable 
barricade, ani he put this knowledge to good use. Unquestionably the best 
method available to those who are alive and trapped in a mine after an exlo- | 
sion or at times of mine fire, is to barricade themselves and await rescue 
with. restoration of ventilation or through other methods. Bureau of Minés 
Miners! Circutir 25 gives rauy pertinent data concerning barricading, ant its 
contents snoulid be carefully read and understood by every person who goes 
into any kind of underground workings. 3 


MINE #IhasS 


Mine fires generally do not cause as much comment and concern as a 
explosion, although in reality they may be very dangerous in themselves, ail 
if coal mine fires are not handled carefully, they are very likely to result 
in explosions. On the other hand, mine fires may be prevented from becoming 
serious if ordinary care is taken and if adequate provision is made to copbat 
fires, However, a comparison of the number of mine fires that have been — 
brought to the attention of the safety division of the Bureau of Mines duriié 
the past two years indicates that there 1s a decided increase in mine fires, 
due, undoubtedly, to increased carelessness of: our mining people.. During te 
fiscal year 1928-29 the attention of the Bureau of Mines was directa to 15. 
mine fires in the United States. Of this number 13 fires were in coal mines 
and two in metel mines. In the fiscal year ended June 30, 1930, at least © 
mine fires were reported, 19 of which were in coal mines, 4 in metal mines. 
and 1 in a railroad tunnel. The coal~mine fires resulted in four deaths 2 
the metal-mine fires in one fatality; no lives were lost in the tunnel fire. 


Distribution of Mine Fires _ 


Kentucky, with four fires, heads the list in number of ignitionsi 
Ohio, with three fires, ranks second; California, Indiana, Michigan, 
Pennsylvania, and West Virginia each had two fires; and Colorado, Idaho, “i 
Tilinois, Oxklehoma, Utah, Washington, and Wyoming had one fire each. Onio b 
2 fatalities from mine fires, Kentucky hed 2 deaths, and Michigan had 1 ¢eatl 
No deaths were reported in connection with mine fires in the other States. 


Table 8 summarizes data on mine fires during the year 1929-30. 
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Electrical Causes of Mine Fires 


Of the mine fires with which the safety division was in contact during 
the? year ended June 30, 1930, at least nine were reported to have been of 
electrical origin. The causes of mine fires due to electricity and the 
fatalities resulting therefrom are given in Table 9, following: 


Table 9. ~ Electrical cauces of of rine fire S, 
fiscal year ended Jure < wre 2ZQ, 1920 Oo 


Causes Fatalities No. of fires 


Electric heater ignited lagging .... 1 


Trolley wire eeseeevecere A eal ee Ha et 6 
Cable: ruptured or blown-out Seana eye.” 2 
: RGU a) 256 ere nae iene eaaig Lee nee ee g 


$ 


One fire occurred in a metal mine when an electric heater, used to 
Warm the. room in which the electric hoist was located, was left turned on at 
night while the shift of men was out of the mine. Lagging nearby became 
overheated and, as there was but one entrance to the mine, the acrid fumes 
prévented men, who had no protective devices, from entering the mine to fight 
the flames. When the bureau's representative arrived with respiratory devices, 
the fire was quickly controlled. This fire illustrates a hazard that is common 
to-many mimes, namely the use of electric heaters of the exposed. type in mines 
and on coal-mine tipples; these heaters are often left unattended and, as in 
this case, they may be left turned’ on; when the workmen go off shift. This 
fire also shows the hazard of having only one opening to a mine or a section 
of a mine, 


Eight of the nine fires caused by electricity were in coal mines. Six 
fires, resulting in two fatalities, were caused by trolley wire. In one mine 
the trolley wire came in contact with the wooden door frame of'a trap door 
‘and ignited itt as the door was on the main haulage road it might have re- 
sulted seriously. One fire was caused by a fall of roof, which ‘short-circuited 
the trolley wire; due to poor bonding, resulting in weak power at working 
faces, the overload cutout had heen set to operate at such a high power demand 
that the short-circuiting of the trolley wire failed to cause the power to be 
shut off. This fire exposes a practice far too common, and unless adequate 
precautions are taken to prevent such dangerous methods of operating mines, 
many fires are Biers likely to result, 


: Lite 1 was lost in a mine fire which started when a wrecked trip of cars 
short-circuited the trolley wire; this fire threatened the lives of 94 men, 
and it was-only through the cool-headedness ard knowledge on the part of some 
mine officials of the right’ thing to do in case of fire that 89 lives were 
saved. <A group of 22 men barricaded themselves in one section of the mine; 
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another group of 27 men barricaded themselves between two doors, ‘forming & 
natural air’ ‘lock, by filling in the cracks s” around - the. doors; 40 others pro-~ 
tected themselves vy. short-circuiting the air. and. ‘by maicing @ door practical- 
ly air-tight. One of these men.was bi sought to. the surfacs in a weakened: | 
condition, ‘As the fire was on the main haulage and cn intake air, the fire - 
was fought without: the use ce oxygen breathing apparatus or gas masks, but 
vhen | .gome men who were rescued reported men in distress :in a return airway, 
the res scuers “proceeded .. tq .their assistance without protection and, although 
no oné was fee atfected, several suffered from SEpOEure ve aa smoke 
fumes, .. oe ae ee ee ee. co eee eae oe f , 

a Two fires - were ay by cables “plowing out!. or. ee oueeneateds 
A cable in @ drill hole blew out. and caused a fire.. that. was fought success—- 
fully by. the company's. crews, - Every precaution was. talcen, to protect. the 
lives of the fire-fighters; a high official of the company stated afterwards — 
that the training given the men by a representative of the Bureau of Mines, 
who instructed them in the course: in. advanced: mine-rescve training, was of 
great help in controlling this fire. The cther fire resulted when a mining~ 
machine cable left connected to the power line at.the.end.of the shift be- 
came overheated- and cuvent fire, -No rasalities resulted from thése fires, 
but the. EDEODES ET: loss: in: Both was. eee and’ +e one. was ae ee ny. Henk ys. 

There are several. eeeone bo. be: Pe nes from the iron caused by 
electricity. As. in the. cas® of mine expiosiczns, electricity is becoring a 
most prolific cause of mine. fires. | Short-circuiting of the trolley wire is. 
the outstanding cause-of.this type of. fire; :trolley. wires, in fact all bare: 
power wires, should be. kept:as.far from the working faces‘as possible, and it 
is advisable... wherever fcasible, to-use pemissible -storage-battery equipment 
and .eliminate -the trolley wire from:the mine,or.from as,large a part of it as 
possible; at present permissible storece batteries are used successfully for 
locomotives, mining machines, ‘pumps, etc... Gare should bé: taxéen to install 
electric wiring :in a. safe manner, alvsys using-adequate insulators to support 
it, and the came care: should be given 'to pretsdting a.ground or return wire 
as the so-called "hot" wire. Ihe pernicious habit: of nailing wires to wooden 
Supports should be prohibited in.all mines--metel as well as coal--and where 
at all feasible, power ‘should be “cut out':of wires in mines: or ‘parts’ of ‘nines 
when men are | not ites ‘or: Buber tee ce vet eer’ at’ ene quer intervals. 

. The fire in whith: 89 initiers. stived thei ee barricadine them- 
selves in pure air again brings to the: attention ‘the advantages of: instructing 
all men in: methods of ‘protecting themselves Seainst accidents and of giving 
the Bureav of Mines’ course in’ advanced! mine+rescue training giving data in 
the safe handling of mine ‘fires and- explosions t6 the oer taal ey and more’ 
responsible bugle eae has all"mines, Aa as: mei as oe 


“es 1 
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There is also a definite need of instructing all men in, at, or around 
mines, in the dangers of rushing into a mine or confined place after an explo- 
sion or during a fire in an effort to rescues men; in many instances most of 
those in the mine are dead, and in any case it is very foolish to go into mines 
at time of fire or explosion without ‘taking: the precaution to secure adequate 
protective devices and to coordinate the work of those present. The men in one 
fire, as noted previously, ‘endangered their lives by entering the smoke-filled 
return airway without oxygen-breathing apparatus:or other adequate protection 
from irrespirable gases. At another mine fire three officials without. 
respiratory protective equipment followed along the main haulage, which was the 
return airway, until they deemed it unsafe to go farther and then reached the 
surface. in a dazed condition; oné ‘of the mén stated that he did.not. remember 
climbing the slope to the surface. Far too many chances are taken immediately 
after occurrence of a fire or an explosion, and meeSRE haste ore is good 
policy pee ene - 7 oe ee eb age 

‘Fires Caused by Open Lights 

Open lights were Sciccnsitie for six nice fires racer the past year. 
The term "open lights" is used in its broader sense of open flames, including 
cigarettes, matches, etc. The classification of fires. from this cause is _. 
listed in Table 10.. The fuel tank of a ‘gasoline motor used to run an under- 
ground pump was being filled by a man’ wearing a carbide light;.the gasoline 
vapors were ignited by the lamp, and during the resulting fire two men lost 
their lives. MIwo fires were caused probably. by smoxing, although one of these 
fires may have been started by the flame of a miner's carbide lamp igniting 
waste or waste material in a locker at a pump room; in any event, as soon as 


smoke was smelled one man hurried to the locker several levels above, as if he 
suspected the fire of having started at the locker room; this man lost his life. 


| In connection with the rescue of two. men at or fire, a valuable 
lesson was taught; all men were told to wait for the cage to haul them to the 
surface, but two men started to climb the ladders and became weakened by the 
smoke fumes, as the ladderway was on the return air.. Fortunately the man cage 
was equipped with an electric signal system, sperabie from the cage; by means 
of signals the cage was moved slowly up and down the shaft, and finally it was 
stopped opposite the point where the men had been compelled to stop in the | 
ladder compartment; a hole was cut in the wooaen partition and the men were 
Tegscued. If the cage had not had the signal operable from the cage, it is 
doubtful if the men would have been rescued. The cause of another fire ina 
metal mine in this district was attributed to cigarettes or open lights, and 
now most of the metal mining companies in the entire region have adopted a 
"no-smoking" rule, although a number of companies having had similar fires had 
already adopted a "no-smoking": rule prior to these two fires. One fire was. 
reported to have resulted from pave wanes a fire in an abandoned mine. 
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Table 10. ~ Fires Caused by open lights and smoking 


Fatalities Number of -fires 


Cause of lenition 


Gasoline ignited underground ......., 2 1 
Smoking ..... te ee eee dete areeenard ; 1 ye 
Ga Fert t 10m cancers cate eae ereetaes ans C 2 
MISCOCILANCOUS! si:66 5654548 Sees awe bel 3 0 1 

Bac fc ee ee ae eee ee 8 6 


There are many hezards from open lights in mines, whether metal or coal. 
The fire hazard is very real in metal mines, and several are now experimenting 
with the use of the safer permissible electric cap lamgs. These lamps give | 
fully as much light as'most of the open lights ard, in aadition to this © 
feature, it is not necessary to regulate the water feed and refill them at 
frequent intervals, as is the case with the usual present-day open lichts. 
There is a tendency in many metal mines to allow refuse, such as boxes and 
paper, to accumulate in parts of a mine; if open lights or smoxing are ellcwed, 
such accumulations are readily est on fire by the flaue of a lamp or by a 
match or a cigarette, and numerous fires in metal mines have been ascribed to 
this cause in late years. The foolish habit of lighting a piece of paper and 
throwing it down a chute ,to ascertair the height of ore in the chute has lead 
to several disastrous fires: open lights coming in contact with timber as a 
miner works or bends over in a timbered section have cavsed many fires. It is 
of almost as much importance that open lights and smoxing be prohibited in 
metal mines as in many coal mines, because, added to the ordinary danger 
attendant on such fires, the lack of adequate escapeways from many metal mines 
or parts of them has in a number of instances lead to loss of many lives at. 
time of mine fire. : 


Fires Caused by Explosives 


‘FRree fires to which the attention of the sefety division of the 
Bureau of Miner was called during 1929-30 were caused ty explosives. ‘two of 
the fires resulted from shots of black blasting power, and one fire was caused 
when a “spitter" fell or was blown onto tne floor of a coal mine and ignited 
the loose coal. All of these three fires were caused by the use of black 
powder in coal mines. The hazard of using this explosive in coal mines has so 
many ramifications that it is inconceivasvle wny so large a proportion of our 
mines persist in clinging to so Ganrerous an agent. 


Miscellaneous Causes of line Fires 


Six fires were started by miscellareous causes; two fires originated by 
spontaneous firing; three fires were causea by ‘transmission of fire in surface 
structures to the shafts; one fire was said to have been ceused by friction of 
the cutter bar of a mining machine on the impurities in a coal bed. To avoid 
deaths in mines due to fires in surface structures, it is becoming a well- 
recognized practice of many up-to-date mining companies to provide fire doors 
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at, the’ entrances to mines. A fire door should be provided at the collar of 
every shaft or other mine portal, and these doors should be capable of being 
closed g&utomatically. | 


Lighting in Mi ines | 


Table ‘8 lists the lighting in the mines in which the fires occurred. 
Savon fires were in open-light mines, eight were in closed-light mines, and 
nine were. in abandoned mines, in the outcrop coal, or where the lighting used 
was unknown. In other words, tha fires were distributed about equally between 
gpen and closed light mines, wita reference to those mines in which the light- 
| tne was ‘definitely known. One fire was in a railroad tunnel, 4 fires were in 
metal: mines, and 19 fires were in coal mines. Of the coal-mine fires, 4 were 
in open-light mines, 8 were in clcosed-light mines, and 7 were in mines in whica 
the lighting system is unknown in so far as available information goes. At 
Teast: 3 (and very probabiy all 4) of the metal-mine fires were in open-light 
mines. Of the fires caused by electricity, 3 were in open-light mineg and 4 
were in. elosed-light mines; 4 fires originating from onen lights occurred in 
open-light mines, and 1 fire in a supposedly closed-light mine was very defini: 
Ly. assessed against -an- open light; 2 fires from explosives were in open-light 
mines andi was in a closed-light mine. ‘There is absolutely no question of the 
advisability, from & safety point of view, of placing all mines on a closed- 
Light basis ‘and requiring the use of such equipment that, under proper ma in- 
tenance, will not cause sparks or arcs capable of atarting a fire. 


MISCELLANEOUS MINE ACCIDENTS © 


| The accidents geherelly seiied to the attention of the safety division 
of the: ‘Bureau of Mines aré thoge in which help is needed, such as the use of 
oxygen - breathing apperatus in fires, explosions, or bursting of gas cylinders 
or other Occurrences connected with gas or liquid-containing devices. The 29 
accidehts of @ miscellaneous character called to the attention of the safety 
division of the Bureau of Mines in 1929-39 are summarized in Table 11, and are 
classified according to their character. Some of them were not in mines, but 
_ they point out lessons that may serve to reduce mine accidents. This list is 
not’ complete, and the percentages of any one kind of accident according to 
the table is no criterion as to the number of such accidents occurring annual- 


ly. 
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Table 11. - Summarized data on miscellaneous mine accidents, — 
by States, fiscal year duly 1, 1969 to Jume 30, 15930 
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Accidents from Electricity 
-. (Three accidents were reported that were suspected of having been caused 
‘by electricity. At a gasoline plant that had been put in operation before con- 
struction was completed, one of the tanks of gasoline started to leaic; in the 
resulting fire the flames spread over a considerable area, and the burning fluid 
-overtook a man who was attempting to escape ard caused his death. as is 80 
frequently the case where construction ig in progress, the electric wiring was 
not in first-class condition, and it is believed that when the tank burst, the 
gasoline vapors came'in contact with defective electric wiring or transformers, 
and an arc or spark ignited the gas. fumes. 


Five men were killed in a premature ‘explosion of dynamite in a rock 
tunnel. at the time of the explosion it was thought that.a piece of rock had 
fallen on the primed cartridges and caused the exvlosion, but later a miner, 
while carrying a cartridge of dynamite primsd with a delay detonator, heard a 
hiss and threw the cartridge from him; the cartridge exploded in the air. The 
man was carrying an unaporoved type of hand flash light; upon experimenting 
later with the lamp, it was found that when the button was depressed, if one 
leg wire of a detonator was touched to the case and the other to the button 
simultaneously the detonator exploded every time the test was made. This con- 
crete example of detonation by a nonpermissible flash light shows that the ex- 
plosion in which the five men were killed might have been caused (in fact, - 
probably it was caused) by a flash light, as the man carrying the explosives at 
the time of the former disaster also had a flash light similar to the one teeted. 
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This accident indicates thet the Bureau of Mines is amply justified in 
recommending that only pernissivle flash lieuts be used in atmospheres that are 
or may become garsy or wien explosives are being handled; in fact, there is no 
good reason why the vermiszsible flash light should not be used exclusively 
whenever a flash licht is taxen into any icind of mine. 


A miner, wniile pushing a car into a room, came in contact with a piece 
of bare machine wire and was electrocuted. the repcrts of State mine 
insvectors show that many similar accicente are cccurring every morth. There 
were ll fatalities in the coal mines of slavara in 1929 from contacts with 
electric wires, according to F. H.. Cash ard H. &. Humohrey in Bureau of Mines 
Information Circular 6¢54, issued in September, 19°00. The fatalities from con- 
tacts with electricity in Weet Virginia mines during 1929 were 22, according t: 
monthly reports by the State department of mines; for the 12-month period ence 
June 30, 1930, there were 18 deaths from electricity. Undoubtedly reports froz 
most of the other mining States will show a considerable number of deeths in 
mines from contact with electricity. Same cf the reasons for fatalities fron 
electricity are that the trolley wire or machine wire isa hung low, that the 
power lines are not guarded where men are forced to pases unoer or near then, 
that wires are usually uninsulated or poorly inswlated, and that carelessness 
is disolayed in harging power-—carrying wires in mines or on the surface at 
mines. It is therefore advisable to require all power wires or cables to be 
well supported on adecuate inswlators, and wosre ieasible none but welt- 
insulated cables be used, if it is necéssary to traninit power into a mine. 
Certainly safety demands that all electric wires snould be well guarded at 
points where men or animals must pass uncer or close to them, unless the wires 
are ? or more feet above tre rail. (The generally accepted figure of 64 feet 
above the rail does not pail atford protection to a tall man with a lamp in 
his cap.) Furthermore, 22). power carrying wires =o than €) feat above the 
rail should te adequately ea throv.t.00ut theit length. This may seer a 
drastic recommendation to some of our cvéel mining a cut it is being done in 
@ number of metal mines, anc in the face of the increasing number of fatalities 
from contact with electric vires in ccal’' mines this precaution should be taken. 
If permissible storage-battery mining equipment is substituted for the present 
equipment continuovsiy receiving power from electric wires,: the vrobability of 
occurrence of fatalities in mines from contacts with wires will be greatly re- 
duced. Although it is inadvisable to. advocate halfway measures-in safety as 
an exceédiency, where complete storage-battery power can not be used throughout 
the mine; the danger of deaths from contact: with power lines will be greatly 
reduced by restricting power wires to the main intake haulage roads, using 
permissible storage-battery locomotives and mining machines, providing manways-- 
preferably on intake air--for the travel of men, and enforcing the rule that 
men shall trevel the manwavs exclusively. The trolley system is dangerous in 
mines, coal or metal, and its use should be greatly abridged or very carefully 
safeguarded if our mines are to be kept even fairly free of explosions, fires, 
and deaths by contact with Dare wires. 
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“One Lights aie Bei caivee 2 Dec tdenes sa 


‘oye 


: - One secadent Fron open. lights was repor ted at. an . open-pit mine. ‘The 
* carbide lamp carried by.a boy ignited two kees of black blasting powder, and | 
the resulting explcsion kilied one man and severely injured another... Apparent- 
ly open lights as well as:biack blasting powder are hazardous wherever mining 
is done--on the tipples, in open pits, underground,. or elsewhere. 


| Nine miscellaneous: exolcsives: accidents, .resulting in 26 fatalities, 
Were brought to-the attention of the Buccau of iit nes, ithe comparison of 
- causes: and number killed are: contzined in Taplelz, <6 4th 2, 


“Dable 12. eee re Cases oft wiscellaneou _é 
Sives accidents, fiscal year aa Jed ine 


ee 
a’ 


’ ¢ % : 1” 


Cause eA A, a A Hee Og) og [Prataitties, -Narber of accidents 


| Explosion in automobile trucks” or a ee, 1 | 
. Tamping explosive ie 8B 
Striking misfired shot ...........05 6 
‘Short fuse or igniter fired shot cae fo DS 
Crimping detonator .......ecee% weeee fo 6 | 
_ Asphyxiation from explosives funes.. i ee ae 
_ Transporting explosives ....eeeceeee | g 

6 


i Total oeveetoeevgeveese eoeoeervees +e ge 


Jol Hore war's 


One fatality resulted when’ ‘explosive: “detonated in an automobile truck 
On an open highway. The exact cause of: the ignition and explosion was not 
‘Getermingd, but there may ‘have been ‘several’ causes. When transporting expl o- 
Siveg, only one kind of material snould- bé hauled'‘at one time; detonators or 
fuse should not be hauled in the same ‘truck vith explosives; electric wiring 
eho ould be in conduits; the exhaust pipe shoud be protected Pros ‘tne truck body 
by a sheet of asbestos or other heat-résistinug material::t he “exhaust should be 
brotected with a flame baffle ; ard the explosives should be protected from the 
cunt g rays, (For more detailed information see Information Circular 6330. ) 


7 his premature exo] dsions ‘occurred in oven-pit mirés while holés were 
being loaded : (1) Nitrostarch was being loaded into a holé “and tamped ‘by 
*liowing a léed weirht to’fall sevéral feet, when the chargé éxplcded; (2) 
Sitle & hole was being charecd with liquid oxygen exolosive, a cartridge 
tuck and when it was-beine "fished ov". with a bronze hook, ‘the ‘charge 

eed Each of these acctderts-résulted from ¢aréless. handling of explo- 


a (Often an "experienced’ man becores-indirferent to the hazards. Of. on 
"ndling-explocivess and accidents. usually result. te Cn ae 
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Six men were killed when the foreman of a gang working in a rock 
tunnel failed to observe that a charge of explosives had misfired and started 
to use a paverent breaker. The steel point of the breaker evidently came in 
contact with one of tnree misfired shots and caused it to detonate, killing 
six men and injuring a like number, This appeared’ to be a case of careless- 
ness. By all means a man in charge of a group of workmen should take every 
precaution to prevent drilling into a misfired shot, and if a careful eearch 
had been made in this case, undoubtedly the explosion woure noe have occurred. 


It is presured that one miner lost his life from a premature explosion 
caused by a short fuse or a shortened igniter which fired the charge before 
he could get out of the room. Six persons were killed when several boxee of | 
explosives detonated; the cause probably was the exploding cf a detonator when 
it was being crimped to a piece of fuse by a man using the back of his «knife. 
An unnecessary risk is taken when explosives are fired with fuse; electric 
. Getonators or igniters may be used with greater safety than fuse in coal mines 
and in at least some metal mines. There will continue to be the annual toli 
of lives lost from premature explosions as long as fuse is used. Two men lost 
their lives in a cave into which fumes from a blast of dynamite had penetrated 
through a crevice in the intervening rock; this Wag an unusiial accident, but 
it serves to illustrate the danger from fum?s given off in blasting. Even 
where it might be supposed the exvlosivey other then permissible explosives 
would be safe, the poisonous fumes given off in blasting must be considered. 
Unless adequate ventilation is provided, the fumes from explosives may linger 
for a considerable period; in the accident cited the blast had been fired 
about three hours before the men entered the cuve. 


' There were three hoisting accidents. A hoisting engineer wllowed the 
cage to "drift," and when he tried to apply the brake, the brake slipped from 
hie hand, allowing the cage to continue to descend and strike the bottom. 
Another accident resuited when a temporary cage in a new shaft caught on the 
side construction and dump:d one man from the platform. Every cage should be 
equipped with adequate safety catches, and the hoisting engine should be 
regulated by an overwinding-overspeeding device that will work automatically. 


Fall-of-Rock Accidents. 


Twenty-three lives were lost in geven fall-of-rock accidents. Inas- 
much as only one or two men generally are killed at one time in such accidents, 
the causes of the unusual aceidents have been summarised in Table 13. 


Table 13. + Gaucens of f fall-of~ ~rock. specisgnte, Sheca) veer 
' Juiy 1, "1929 to June 20 19: 1920, 


Cause of Aceident _ Fatalities Number ‘of appidents 
Roof loosened by blasting ....... «8 | 3 
GCOVG=11l 646s0$e8te-cinew wesc eu es 15 4 
DORE Gece ates el ee snnenacnsacets li 
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The accidents have been classified into those. resulting from roof 
loosened by blasting, in which eight lives were lost in three accidents, and 
into cave-ins, in which 15 lives were lost in four accidents. In one mine that 
had resumed operations after being idle for about six months, the overlying 
rock fell in a stope and killed five mon; it is believed after the mine was 
idle for so long a period that when blasting waa resumed the roof became 
weaxened and fell without enough warning to allow the men to escape. ‘Two- 
acciacentse occurred in the same. mine wathin three months; before each poceeeue 
the roof had been blasted, and several days later.it became loose: and fell. 
while men were sitting under it; three men: vere <ilied in one accident and 
one man in the other. Perhaps the outstanding.accident occurred when men, ex- 
tracting pillar coal and not having. timber Celivered.to them. after several re- 
quests, secured some posts from nearby workings, but. because of not. having 
enough posts to make the place safe, were caught when the. roof fell with little 
warning; three men were killed, one was injured, and one escaped. This-acci- 
dent. is representative of many similar ones in which only one.or two men are 
caught. Every. effort. should be,taken to keep workmen supplied with proper | 
timter and. a sufficient amount. of ie within a ‘reasonable distance of the place 
rhere the timber must be used. The lessons to.be learned fran these accidents 
are: After a place has teen idle, ext: a vrecautions should be taken to 
support the roof;.after:blagting, -the. n0ee should -be .exemined carefully and 
tested for vibrations by. placing the fingers of one hand on the roof while 
tapping it a sharp blow with a solid metal or other. suitable bar;-.when working 
near the surface, especial care should. be taken efter a rain to provide . 
against a run of water-scaled ground; and, by. all means miners should be kept 
provided with adequate. timber of .a kind, size, and approximate length suitable 
for the place to be supported. Be” tm = eats : — 


‘Unclassified Aegidents 


Six accidents: causing 13 ea are unclassified. iwo of the accidents, 
resulting in eight fatalities, were industrial explosions in plants using 
blower fans, An exolosion occurred in‘a bronze plant,..and the. cause of the .' 
explosion was undoubtedly a fire found burning in a crushing. room. Fans had 
been placed in the roof to exhaust the excess dust,.and it seems possible that 
the draft created by this fan may have contributed to. the explosion. Four 
explosions of zinc-dust occurred in a plant within a period of three weeks; 
the fine material was collected in an air separator, and in each instance when 
a fire resulted, prooebly from electric sparks or arcs, the forced draft from 
the separator fan increased the intensity of the flames. These explosions in 
bronze-dust and zinc-dust were probably made possible through the action of 
fans in increasing the flames of fires. Metals, as well as other quickly . 
oxidizable materials, are capable of explodjng violently when cormminuted.. 
Therefore, permissible-type dust and gas proof motors should be ueed to run. 
all machinery wherever these dusts are used, made, or may accumulate; and in 
addition, care should be taken to. prevent - une occurrence of stray electrical . 
currents, euavee sparks, ouce | ce Fy 
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| The wontee) of a gas well brought out some interesting points of 
safety. The area surrounding the well was filled with gas and when the men 
were working near the well they had to use hose masks with 100-foot lengths 
of hose. The use of ordinary gas masks would have been extremely dangerous 
‘,;ap the concentration of gasoline fumes may have- become so great that there 
_ would not have been enough oxygen present to support life and the wearers of 
€es wasks might have become unconscious in a short time. While the oil well 
above mentioned was being brought under control, all sources of sparks, such 
ae matches, patent cigar lighters, smoking matertals; electric equipment, and 
even steel. shoes on mules were prohibited within a radius of several hundred 
feet of the well. It may be well to cite an accident that occurred recently, 
- in which a.man wearing a gas mask was lowered into an empty gasoline tank. 
Presumably the gasoline vapor was concentrated, for no sooner had the man 
. reached thé bottom of the tank than he signalled to be hoisted and upon reach- 
‘Ang the eurfece he collapeed and died before medical aid reached him. This is 

but one of numerous actidents of this kind which occurred during the past few 
yeers; {t must be borne in mind that gas masks can not be worn with safety in 
an atmosphere deficient in oxygen, therefore they should not be worn in a 
confined epace where there are likely to be large percentages of irrespirable 
fumes, such ae in tanks used to transport on or in gas tanks. 


The need of first-aid training by all industrial workers was shown in 
an accident on a highway, Several men were using a welding outfit when sudden- 
ly the acetylene cylinder ruptured with explosive force. Part of the metallic 
base severed a leg from the body of one man and as none of his fellow workmen 
_ knew how to atop the bleeding, they had to watch him bleed to death before a 

doctor could. be summoned, Very provably if these men had been trained in 
first aid they could have saved the injured man's life. 


This brief discussion of some miscellaneous accidents brought to the 
attention of the personnel of the Bureau of Mines safety division has brought 
out the fact that many of the safety practices that every mining man should 
. know are of considerable value in work outside or thé mining industry. Safety 
is a universal necessity, and every industrial worker should heed the warnings 
‘ of thoge interested in safety and should accept every opportunity to receive 
safety instruction, Whatever we may learn of safety in our daily work may 
often be applied to ener mor and through scarey knowledge we may be able to 
help someone else, 


coNaLUSTONS 


| | The record of mim accidents during the past fiscal year is not a good 
one. While tnere hae been a slight reduction in the number of explosions in 
openmlight minee, there has been a correspording increase in the number of ez- 
plosions in closéd~light mines. Although four fewer explosions were reported 

' to the safety division of the Bureau of Mines this year than for the previous 
year, fatalities were 35 per cent higher. A slight reduction in accidente 

for a limited period is no criterion that accidents have ceased and that it is 
-_ to relax in vigilance, because a s real reduction in accidents is generally 
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only the result of stringent cont inued enforcement of safety rules, regula- 
tibdns, and practices at all times. In ary event, with a record of 199 ‘Lives 


. lost through explosions there is no justification for a relaxation in our 


efforts to obtain frsedom from this type of accident, which is by far the 


Bs least excusabie now occurring in mines. If the well-known and readily avgil- 
zr» able precautions are taken, explosions are absolutely preventable. Many of 
- thé explosions in which no lives were lost or one or two men lost their lives 


may have proved disastrous uncer different conditions; at the time of several 


:.0f the explosions listed in this paver there were only one or tro persons in 
; the mine, and all urderground were killed; if the se exclecions had occurred. 


when. the working shift. was in the mine the numer of ratalities for 1929-30 
wold have been several times leurzer than it was. To reduce mine accidants, 


. there must be a concerted effort on the part of all mining men at all times. 


The salient points breught out in the study of the accidents which 


: have been brought tothe attention of the safety Civision of the Bureau ofs 
, Mines for the year ending June 30, 1930, are ‘easentially as follows: 


Minc wceieetong 


1, There were 34 explosions, 27 in bituminous mines, 5 tn anthracite 
mines, and 2 in rock tunnels, during the past year, as compared with 38 for 


the previous year. 


2. Explosions took 199 lives in the year ended June 30, 1930, as 


‘ compared with 139 in the previous year. 


.3, Eight explosions were in open-light mines as compared with 18 he 
year before; 25 explosions were in closed-light mines as compared with 19.in 


_ 1928-29, As evidence shows that gas was known to exist in all or the open- 


loyal 


: light mines, in which these explosions occurred, it would eppear that the 
: bureau is justified in Classing all mines as potentially gasay. 


4, There was no change in the number of explosions (18) from 


; electricity as compared with the previous year, but the number of fatalities 
_ increased from 93 in 1928-29 to 154 in the past year. Explosions started by: _ 


electricity were responsible for 77.4 per cent of all of the fatalities from 


'explosiong during the past ficcal year. 


5. Pennsylvania, with four explosions, ranks first in the number of 


explosions caused by electricity during tne year; ard Cklahoma, with 69 
fatalities, ranks first tn the number of deaths from thig class of explosions, 


6, Twenty explosions from electricity (if the two explorions probably 
started by nonpermiscible shot-firing tatteries are included) occurred in each 
of the last two years: trolley locomotives and nonoermissible mining machines 
again head the list of electrical causes of ee tard each being responsible 
for five explosions in each of the two years. Explosions were caused by 
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broken incandescent light bulb, by nonperrissible mining machine using 250 
volts, by nonpermissible mining machine using alternating current, by mining 
machine nips, ty ruptvred mining machine cabie, by nonpermissible storage- 
battery locomotive, by nonpermissible purp motor, by nonpermissibie fan motor, 
by blasting wire, by nonvermissible blasting device, by nonpermissible electric 
hoist, by trelley locomotive, and by cable-reel locomotive. Some of the causes 
cited were responsible for several explosions. 


7. Two explosions resulted from firing shots of permissible explosives 
with nonvermissible biasting machines, the electric current of the machines in 
each explosion being assigned as the probable source of ignition. 


8. There were eight ignitions or a reduction of 27 per cent, and 2) 
fatalities or an increase of 5C per cent, from open lights in 1929-30 as com 
pared with the previous fiscal year. 


9. Explosives cuased six 1enitions and <4 deaths auring the past year, 
as against eignt ignitions with 26 deaths during the previcus year. 


10.° Rock-dust was uced in at least 11 of the mines in which explosions 
occurred, but it was ef ffectively aovlisa in only three mines. The rock-dust 
undoubtedly played an impertant vart in stocpoing three explosions, but it is ~ 
questionable if the slight amount of rocs-dusting done in the other caseég was 
of material aid in preventing loss of life or of property. 


ll. Four ignitions of gas occurred in the early morning hours of the 
working shift, the accumulations of gas presumably being undiscovered through 
lax examination of worsxings; much of this lax examination of workings is-due to 
the fact that the fire boss does not have sufficient time to maxe a real examine- 
tion of every working place. 


le. During the past year mining machines appeared to cause explosions 
at practically any time of the day, but locomotives caused explosions between 
8:00 and 9:00 a.m. and at the noon period (11:00 a.m. to 1:00 p. m.). 


13. Explosions from explosives occurred between 3:00 and 6:00 p.m, or 
at shot-firing periods, and at the end of the day shift and the beginning of 
the night chift. , 


14. At least 23 of the 34 explosions were caused by supposedly ex- 
perienced men holding responsible underground positions: - superintendent, 
foreman, fire boes, shot firer, machineman, etc. 


15. ‘There was no month during the year 1929-20 in which no explosion 
occurred, and in only two months, May and November, did only one explosion 
occur. 
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-. .16. Causes of ignitions from July 1, 1929, to June 30, 1930, were: 
Electricity, 52.5 per cent; open lights or smoking, 23.5 per cent: explosives, 
18.0 oe cent; and unknown causes, 6.0 or Gents 


. - -1%, ‘One hundred and. Winetyceine. acains resuilted from dc Toetons. in 
1929-30. An increase of 61 deaths or 77.8 per cent'was recorded for explosions 
started by electrical equipment; 65 or-42 per cent of the deaths from electrical 
ignitions occurred in mines in which auxiliary or booster fans were installed 
underground and there is good reason for the belief that the failure to secure 
adequate ventilation with this method allowed gas to accumulate, forming an ex- 
plosive mixture that was pe neved ie Leche teareye 


Open lights caused 21 fatalities, or 10. 5 per cent of the deaths 
eee ae explosions. Of this number, 16 deaths or 76.2 per cent, were in 
an explosion in which ‘a booster fan was directly involved. 


19. Of the 24 deaths resulting from. explosions ceused by exolosivesy 
2s were in mines: in which ventilation was General tes hea! by underground . 
fans. % og = 4 | 
203" Sree or almost one half of tne, 199 sxpioeton fatalities 
resulted from ee ais ventilation, in watch ee eee a were se 
penOnweon | 


Polgke “21. ‘Twenty-three’ and five-tenths eer sent of the mine explosions were 
in 1 opén- Light mines oe 73. S- per cent were in eee k eo naeae nines, : 


22. At least 27 nen _ saved their lives. ee erecting barricades after 
mine explosions. an | 
‘Mine Tires - | 

23. pari the year ended June 3G, 1930, there: were reported 24 iind 
fires; 19 in. coal mines, 4 in metal mines, and 1 in.a Tailroed tunnel. This 
shows an increase oyer the previous 12—-month period, in whack 1s coal-ming 
fires and two Geran mine acres were aes ne . 4 


pa. Kentucky had 4 mine fires, Ohio 3, ana res fica | 
Michigan, Pennsylvania, and West Virginia, had ¢ fires each. There were. é 
deaths from mine aine® in Ohio, @ pouatiire aalaaoneasel and 1 death. ane & es 
Michigan, — gH | so. oe | pe oe Ne | | a 


25, Wine fires were of electrigal origin. An. electric: heater caused — 
1 fire, trolley. wire was responsible for 6 fires, and cables caused 2 fires. 


26. The value of barricades was shown during a recent mine fire, in 
which 89 men,comprising three separate groups, were probably saved by erecting © 
barricades. 
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27. Cpen lights-or smoking caused six mine fires. Ignition of gasoline 
underground caused 1 fire, smoking caused 2 fires, and 2 fires resulted from 
ignition of gas by open lights. fo 


28. ‘Three fires caused by black blasting powder were called to the 
attention of the safety division during the fiscal year 1929-30. 


29. Seven fires were in oven-light mines and eight in closed-light 
mines. — 


MISCELLANEOUS MINE ATSCIDENTS 


30. Electric wiring and apparatus should be adequately guarded and 
should be so enclosed that no arcs or svarks may be given off externally and 
thereby ignite fumes wherever gasoline or other volatile combustible liquids 
are used or stored. 


31. Even in metal mines, nonvermissible electric flash lights should 
not be used while handling explosives. It apnears likely that an explosion of 
dynamite in which five men were killed were caused by the vremature igniting 0: 
a detonator that came in contact with the case of a nonvermissible flash ligt. 


32. Deaths from contact with electricity.in mines are increasing in 
ae and frequency, and there is no question that bare wires in mines less 
than 64 or 7 feet above the rail should be guarded throughout essentially every 
foot of their entire length. Ina recent study of fatalities by electrical 
contacts in the coal mines of one State during the past five and one-half years: 
it was found that there had been 71 fatalities from: ciectrical contacts in the 
five and one-half year period, 63 being from “40 volts d.c., 5 from 220 volts 
&.ce, one from 2,300 volts a.c., one from 3,2) volts a.c., and in one instance 
voltage was not given. The trolley wire witl voltacs 250 or less was 1-=spon- 
sible for 55 of the 71 fatalities. Certsinly ihe wis. arded electric wire is 8 
menace to the safety of underground worisers; tiie so-c2lled low-voitage, 250- 
volt, d.-c. trolley wire is Little shorz of bsrdarous when used in or around 
mines unguarded and placed less than 63 or 7 feet abuve the rail. 


33. Wherever explosives are transported by automobile truck, every 
precaution should be taken to prevent premature explosions by electric sparks 
or arcs or by flames. 


34. After blasting in rock tunnels or other places where more than one 
shot is fired at a time, extra care should be taken to prevent striking an un 
discovered misfired shot or loose explosives in the coal or muck pile, and this 
is particularly true where delay-action detonators have been used for some of 
the shots. 
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» Mechanical equipment; ard at least 9 of 
= gether with 18 cf the 72 fatalities were also due to mechanization. 


I. C. 6419 


35. Explosives, other than those of a type known to give off the 
minimum amount of poisonous gaszc, are dangerous to use in mines or quarries 
where there is probaebilicy cf fuwies being corfined; therefore in all confined 
places the type of exviosives employed snould be given special care. 

36. Every enzine used to hoist men should be equipved with an over- 

ceeding device. <Acciaents of various kinds while handling 
ts 


men in cages, six in shafts cr in trips on inclines are far too 


numerGus. 


37, Three fall-of-rock acciderts, resulting in eight fatalities, were 
caused by loosening of overnanging rock by blasting. Four accidents, in which 
15 lives were lost, were caiced by falls of lavse quantities of rocx, or cave- 
ins, in most cases due to pocr mining methods or practices. 


38. Explosions in a powdered coal plant, e bronze-cust plant, and,in 


a zinc-dust plant were in large part the results of fires being fanned into 


hot flames by blower fans. It is necessary to take vorecautions to prevent the 


= forming of fires in such plants, and in general it appears advisable that all 
- blewer fans should be stopped as soon as a fire is discovered. 


39. At least 160 of the 199 fatalities frcm explosions were due to 
mechanized devices and equiprent used in mining operations of various kinds. 


At least 9 of the 24 fires ard 2 of the 5 fatalities from fires were due to 
the 29 miscsilaneous accidents, to~ 


40. First~aid training is of benefit in practically every person's 
work and in many accidents the knowledges of how to stop bleeding may save a 
berson's life. Every person working in or arovnd any Kind of mine or mining 


| vlant should be well trained in efficient up-to-date methods of giving first 


afd to the injured. 7 
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